Ciprofloxacin-caffeine: a drug interaction established using in vivo and in vitro investigations.
The inhibitory effects of ciprofloxacin and other quinolone derivatives on the hepatic cytochrome P450-dependent metabolism of caffeine have been investigated in humans. In vivo studies involved an intraindividual comparison of the single-dose kinetics of caffeine before and during quinolone administration in 12 healthy men. Changes of enzymatic caffeine degradation by the quinolones were studied in vitro using human liver microsomes from three donors. Enoxacin and pipemidic acid markedly prolonged caffeine elimination in vivo. A positive correlation exists between the doses of enoxacin or ciprofloxacin and the prolongation (increases) in the caffeine elimination half-life. Decreases in caffeine elimination, using doses of ciprofloxacin in the upper part of the recommended dose range, were approximately 1.5-fold in comparison with untreated control subjects, whereas in the case of enoxacin there was a sixfold change. In vitro results with enoxacin, ofloxacin, ciprofloxacin, and pipemidic acid show a competitive inhibition (Dixon plots) of caffeine 3-demethylation. Ciprofloxacin and enoxacin showed the strongest inhibitory effects in vitro, whereas ofloxacin had the lowest inhibitory effect. These results are qualitatively reflected in the in vivo results; however, the clinical effects may be dependent on pharmacokinetic disposition of the quinolone and this could explain the weak inhibitory action of ciprofloxacin in vivo.